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(54) Title: COVER STRUCTURE FOR A FERMENTATION CONTAINER 




(57)Abstract 

TheYe is disclosed a cover structure for use with fermentation and the like containers. The cover structure includes a lower 
cover (10) having a plurality of layers of strips (14), (24) f material covering the container, with the strip layers angularly orient- 
ed to each other: Spaces can be formed between strips, and in one embodiment the second strips (24) are connected along their 
sides (26; 28) at spaced intervals to form the spaces (34). This can provide gaps in the sheet covering the container, allowing gases 
. to pass through. Additionally, spacers (44) may be positioned on the lower cover with a further membrane (60) extending there- 
over. Hie spacers create passages for collection of gases escaping through the lower cover Fl ating gas collectors may also be pro- 
vided f r collection of gases f r further treatment The cover can provide insulation, t a variable degree. 
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COVER STRUCTURE FOR A FERMENTATION CONTAINER 

The present invention relates to a cover 
structure for a container, such as an aerobic or 
anaerobic fermentation tank or pond, or an aeration 
5 tank or pond. More particularly, it relates to the 
means for collecting the fermentation gas, or agitation 
gas, for collection or other disposal. The cover may 
be insulated or uninsulated. 

In known fermentation systems, there are 
10 difficulties associated with the cover in terms of 
venting the volume of gas that the fermentation area 
. generates as well as handle the volume of gas which 
exists in the agitation systems. In high wind 
situations the ventilation system of the cover must 
15 function effectively to avoid inflation of the cover 
. • i.e. "puffing up M which can lead to damage of the 
coyer. " 

The cover structure of the present invention 
permits use oyer large areas, While incorporating 
20 structural integrity. In addition, the cover structure 
; : includes indiyidual overlapping Angularly related 
strips which Tare periodically bonded to provide 
individual and spaced apart gas .escape areas. Further, 
in certain instancies, the coyer structure can provide 
25 insulation, : ^"6 -maintain desirable temper attires, 
particularly in cold weither periods when the cover 
will maintain texi^erat^e conditions in the 

winter* \.y 

In accordance with a. preferred aspect of the 
30 present invention there is , provided a; <?oyer stxructure 
... ; /f 0r a ^ cf strips 

. e>*eriding^ least one 

further plurality of strips, extending over the first 
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plurality of strips, in side-by-side relationship; each 
plurality of strips angularly oriented relative to 
another plurality of strips, and forming a lower cover 
structure; a cover membrane extending over the lower 
5 cover structure; spacer means positioned between the 
cover membrane and the lower cover structure for 
defining gas flow channels. 

Thus there is provided a unitary sheet or 
lower cover member having gaps therein for the passage 

10 of gas therethrough from the fermentation or other 
container* Venting means may be provided for 

• ventilating the container , the venting means including 
# spacer means adaptied for placement atop the unitary 
sheet. A cover membrane is adapted to overlie the 

15 first aijd second strips and the spacer means, the : 
spacer means forming gas flow channels beneath the 
cover membrane. Exhaust vents may be positioned to 
vent gas through the cover membrane, or gases can be 
collected for treatment. 

20 In accordance with another preferred aspect 

of the present invent ion, there is provided a cover 
structure tot a container which provides skirted cover 
•/section^ lifting the coyer off the 

surface of;. tA^fera 

: - ' : : 25.\ iv f '.. '"?\; ; In;.-^ present 

ih^ which 
: : ^iobviates the fermentation covers. 

^K.-V: ' ■ - j - : - V ^ i: ' '/ : .. . \ ..... 

' v A^fur^ the present invention 

provides a cuyiir ^structure haying insulation strips 

30 Whiqh form a ^ unitary cover. 
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Having thus generally described the invention, 
reference will now be made to the accompanying drawings 
5 illustrating various embodiments, and in which: 

Figure 1 is a perspective view of part of a one form 
of lower coyer member, illustrating interconnected strips; 

Figure 1 (a) illustrates a modification of Figure 1; 
10 Figiire 2 is an enlarged perspective view of part of 

the lower cover member illustrating spacer means; 

Figure 3 is an enlarged perspective view of part of a 
cover membrane extending over the spacer means as in Figure 
1, with vent; 

> 15 Figure 4 is a perspective view of a cover system of 

the present invention; and 

>Figure 5 is a cross-section at one edge of part of a 
cpver system as in the present invent Ion • 

20 Referring, to figure 1, illustrated is a perspective 

view of the lower cover member • The lower cover member 
generally indicated by numeral 10 is particularly adapted 
for use. with a; fomentation container 12 or pond, or other 
" container . such J as an aeration container . . 
• - 25- 7;' .■• " • . :.:>f-;:>. r- • : . • ' 

.. FitStJy^ a plurality of ^^p of material 

14 . t^javerse- the ; area o£ the container 12 * The strips, 
; eac]4 18 and ends, 

v i|(^ side. A 

. 30 further pi overlie the 

sfciips 14 ^ sides 26 and 28 

' ♦ and ends; as depicted by niiinerar 32. The strips 1*4 and 
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24 preferably comprise a flexible material which, if 
desired, is also capable of insulating the covered area 
and therefore maintaining a reasonably constant 
temperature for the area. The strips 24 extend at an 
5 angle, for example, perpendicular to the strips 14. 
This material can include, for example, low density 
polyethylene foam or other such polymers. The 
overlying strips 24 are connected at spaced apart 
positions along the length thereof at their edges 26, 

10 28 of adjacent strips 24. In this manner, along the 
length of any given strip 24, there will be a connected 
portion 30 followed by a free or unconnected area 34. 

• Thff underlying strips 14 can be unconnected or 
, connected at spaced apart positions, in a similar 

15 manner to strips 24. This arrangement will provide a 
series Qf gaps 34 at the surface i.e. between adjacent 
strips 24, which will be loosely covered by the 
underlying portions of strips 14. If strips 14 are 
also connected, a series of gaps 3 6 will be formed and 

20 similarly loosely covered by the overlying strips 24. 
As such , this permits migration of gaises to migrate 
through the insulating strips.. Connections can be made 
between strips 14 and 24, such as by stitching, thermal 

25 or chemical bonding means, etc. Any such connecting 
means may be employed which will result in a unitary 
. sheet of insulating material which furthermore 
adequately allows aeration of the container. 

. An alternative arrangement of the strips is 
30 illustrated in Figure 1 (a). In this figure the strips 
■ 14 are spaced 1 slightly apart, as* are also the strips 
24. The strips; :14 and 24 axe interconnected, as by 
including, bonding stitching or: other at the overlap 
positions 38. In yet another arrangement, not shown, 
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only one set of strips, for example, strips 14, are 
spaced apart. 

In an alternative arrangement, the strips 14 
and 24 can be woven together, the strip edges in 
5 contact or spaced, as desired. 

The unitary sheet may be connected to the 
container 12 by suitable means, e.g., stitching, 
zippering, etc. 

Referring now to Figure 2, illustrated is an 
'10 enlarged perspective view of an arrangement for 
providing venting. The arrangement comprises a 
plurality of intersecting spacer members 44, shown in 
this embodiment as four. The spacer members 44, in the 
example, comprise an arrangement in which there are a 
15 plurality of radiating spacer arms 46 intersecting with 
one another. The inner ends of the spacer arms 46, at 
the intersection of the arais^ aire increased in 
/ thickness at 50. The arms 4 6 in the example are 
. tapered in cross-section.. A suitable material for the 
20 cirms 46 is a foEuned polymeric material; The radial 
arms 46, and the increased thickness portions 50 can be 
fbriaed integr sections joined 

together, tbp example, by bonding. The central 
thi as a single unit to 

V 25 yhicti iarmsr. Atf- aire! joined 

In bperatibn, spacer members 44 are 
i positioned on the tmita^. sheet: 10, or lower covelr 

member ; (Figure X) ii^y^apac^; apart, relationship , in 
. : the example f brmirig a ^ li'etwof kV emending diagonally 
30 relative td;thS;;stfciips^.i4 and 24. , The spacer members 
44 as positioned atop the unitary "cover are 
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particularly useful for directing and collecting gases 
emanating from the container 12 (Figure 1) which 
migrat s through the gaps as indicated at 52 in Figure 
2. As illustrat d in Figure 3, the cover 10 and spacer 

5 members 44, are covered by a membrane 60 which, as will 
be seen from Figure 3, does not conform tightly with 
the spacer members, but produce channels 61 along the 
sides of the spacer members. Gas can pass through the 
gaps in the cover 10 and travels towards the spacer 

10 members 44, as indicated by arrows 54. The gas then 
travels along the sides of the spacer members 44 via 
the channels 61 where it reaches the intersection 
point.. The gas concentration is aided, to some extent, 
, by the increased thickness 50. The additional height , 

15 in combination with the temperature of the fermentation 
area and the overlying cover membrane 60, facilitates 
gaseous concentration at the site of a venting means. 
This permits gas to travel from a remote area within & 
the area between the lower cover member and cover 
20 membrane 60 to venting means. 

Illustrated in Figure 3 is a . vent member 62. 
Vent member. 62 is. mounted/ a top the intersection point 
of the spacer members 44. A suitable opening is formed 
. ; in the coyer membrane to permit gas to discharge 
25 through the vent 62. ; The vent 62 preferably includes a 
base 64 and a tubular discharge member 66 projecting 
therefrom. The cover membrane 60 is attached to the 
base 64 > the base ' extending up the. tubular discharge 
member 66 and secured about its periphery by suitable 
'■' ! 30 means 68 providing adequate sealing thereto e.g. a 

clamp. T^ a 

static: or freely rotatable top 70 to effect efficient >. 

dissipation of >the> gas emanating, therethrough. The top 

70 may optionally include fins etc. > 
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The cover membrane 60 in conjunction with the 
spacer means 44 and lower cover m mber connects the 
individual components of the cover structur togeth r 
to provide a lightweight cover having structural 
5 integrity which can be easily connected to the top of 
container 12. 

Figure 4 illustrates, in perspective, a 
portion of a large cover, having several vents. The 
cover is in sections 60(a), 60(b), 60(c), etc. joined 
10 at their edges, as by lacing, at 72. Each section has 
spacer members 44 and a vent 62. Also shown are 
weights 80, fo* example sand filled plastic pipes, 
which assist in holding the cover down to avoid lifting 
of the cover by the wind, or by excess gases, or both. 

15 A coyer structure in accordance with the 

invention can be used over various type of containers, 
including aerobic and anaerobic fermentation 
structures, and in agitation structures where material 
is agitated by the introduction of a gas, such as air, 
. 20 or, if desired oxygen. In some fermentation reactions 
sufficients at 
a desired t^p^ature,; without any need to provide 
insulation over -tKa surf ace of the material. In other 
reactions, insulation will be required to keep the 
2$ tempeya^ture^ hi^h Enough for p I» 
agritation installations ; '^^^js^i:pn : :v^' be required , 
particul^^^ maintain a 

miriiiux& tempexraiuife . v ■: The degree of insulation 

. * * . . . . i *■*,•• ■ ■* • • | ■ - •■ < : ■ 

1 required, and provided, can vary. 

s . 30 'Ixt some fermentation f fictions , for example 

in an .Aerobic fermentation , methane gas is produced and 
is qblierted for ustf ^ reactions, 
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for example in aerobic fermentation, air is bubbled 
through the fermenting material. In many instanc s the 
air, after passing through the material can be allowed 
to escape directly to atmosphere, for example, through 

5 vents as illustrated in Figures 3 and 4. However, it 
can be desirable, or necessary, to collect the air and 
any other gases which have passed through the material, 
for re-use or for treatment. The term gas has been 
used in its broad interpretation and includes gases 

10 produced by the reactions and gases deliberately 
introduced, such as air and oxygen, and mixtures of 
such gases. 

# As illustrated in Figure 5, the lower cover 

composed of strips 14 and 24 is seen together with top 

15 cover 60. The strips 14 and 24 are shown spaced but 
need not be. At the edge, for example, at the 
connection of one section to another, as in Figure 4, 
in addition to the weight 80, a further weight 82 can 
be suspended from the edge of a section. The strips 

20 are attached to a skirt at 84 which, in, turn, is 
attached to the weight 62. The combination of the 
weights 80 and 82. causes any gases beneath the cover to 
flow towards a yerit or recovery position. If desired, 
edges, as indicated at 86 can bd provided to shed water 

25 towards the skirt ,; where it can be collected and 
\: A- removed. 

In the examples described, two layers of 
strips have beeri described/ and illustrated. If 
' < desired) more -than two layers may be provided. When an 
30 inflating coyer is required, the number of layers can 
be varied, depending upon /the insulation required. 
Also, whether of insulating .material , or of relatively 
non-insulating material, the use of more layers of 
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thinner strips can provide improved flexibility • As 
described, the strips can be spaced slightly, r be 
cl sely spaced* Alt rnatively, th strips can be 
cl s ly spaced for a particular distanc and then a 

5 space formed* This can be repeated at intervals, for 
each layer if desired. The degree of insulation 
provided can be from a minimum provided by thin strips 
to a substantial amount by using strips which have a 
higher insulation value, for example, of foamed 

10 plastic. A combination of substantially insulating 
strips and relatively non-insulating strips can be 
used, for strength and other reasons. 

» While the venting of gases has been 

described, the gases can be collected for treatment. 
15 Such collection is described in U. S. Letters Patent 
Serial No. 4,g72 ,$9* entitled fly IK VQlmt Fermgnter, 
the specification of which is included herein by 
specific reference. 

As those skilled in the art will realize, these 
20 preferred illustrated details can be subjected to 
substantial variation, without affecting- the function 
of the illustrated embodiments; Thus, although 
embodiments of the invention have been described above, 
it -Is not limited ^e^tb aiid it will; be apparent to 
. ZStfrbse skilled in the art that numerous modifications 
form part of the present invention insofar as they do 
not depart f tq# ^ie spirit, natvure and scope of the 
claimed and described invention. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 
!• A cover structure for collecting gases in a 

container, comprising a first plurality of strips extending 

5 in side-by-side relationship; at least one further plurality 
of strips, extending over said first plurality of strips, in 
side-by-side relationship, angularly oriented relative to 
the first plurality of strips and together forming a lover 
cover structure, strips in at least one of said plurality of 
* 10 strips being connected together at spaced locations along 
adjacent edges to form spaced gaps to permit the migration 
of gas therethrough; a gas impermeable cover membrane 
extending oyer said lover cover structure; spacer means 
positioned between said gas impermeable cover membrane and 
15 said lover coyer structure for defining gas flow channels, 
said spacer means comprising a plurality of elongate members 

' extending angularly relative to each other over said lover 
coyer structure with inner finds of increased thickness 
intersecting to form a vent position, and a vent member 
20 positioned ^ collecting and venting 

gasps from said gas flow channels. 

2. ; A cover structure as claimed in claim 1, said 

strips In at least one of said plurality of strips spaced to 
form enlarged gaps. 
25 3. A cover structure as claimed in claim 4, said 

strips in each of ; said plurality of strips spaced apart to 
form enlarged gaps. 
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4* A cover structure as claimed in claim 1, said 

strips in each of said plurality of strips connect d 
together along adjacent edges at spaced locations to form 
spaced gaps. 

5 5. A cover structure as claimed in claim 1, said 

plurality of strips being oriented at about 90 # to each 
other. 

6. A cover structure as claimed in claim 1, at 
•least one of said plurality of strips being of insulating 

10 material.. 

7. A cover structure as claimed in claim 1, 
including a plurality of said vent positions spaced apart* 

8. A method of collecting gases in a container 
comprising, forming a lower cover structure having a 

15 plurality of spaced * gaps extending uniformly across said 
cover ; structure over the container to permit the migration 
of gas therethrough, placing a gas impermeable cover 
membrane oyer the lower cover structure, positioning spacer 
means between the gas impermeable cover membrane and the 

20 loyer cover structure for defining gas flow channels, said 
spacer means Comprising a plurality of elongate members 
eKteiiding angularly relative other over said lower 

» cover structure with inner einds * of increased thicicness 

inters yeiit 'posit ion* and positioning a vent 

25 member at said vent position ] f 6t collecting and venting 
gases from gas flow channels. 
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9. A method as claimed in claim 8, forming said lower 
cover structure by placing a first plurality of strips in 
side-by-side relationship over the container , laying a 
second plurality of strips in side-by-side relationship over 
5 the first plurality of strips, and connecting at least one 
of the plurality of strips at spaced intervals along 
adjacent edges to form spaced gaps for migration of gas 
therethrough. 
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